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Development of multicharged ion beam assisted processing technology for
high-speed etching of titanium micro mold
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3,700,000

1MHz
1y m/min
ECR 2
3 20%

The plasma etching rate of titanium plate was improved to 1 y m/min by
applying a radio-frequency of 1 MHz instead of 13.56 MHz to the processing stage. We have developed
a new multicharged ion beam assisted processing system consisting of an ECR ion source, a Wien
filter, and a processing stage. A commercially available 1.2-GHz transceiver was adopted as a
microwave source to generate the ECR plasma. The Wien filter with orthogonal electric and magnetic
fields was employed as a beam separator. Ar ion beams with a current of approximately 62 p A were
obtained at an extraction voltage of 4 kV. In addition, we demonstrated that Ar and Xe ions can be
separated by the Wien filter. Multicharged ion beams such as Ar2+ and Xe3+ have been produced. The
multicharged ion beams have improved the processing speed of silicon wafers by about 20%.
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